In this article we investigate real roots of real polynomials. By results of M. Kac 8, 9, 10] we know that a polynomial of degree n has in average 2 log n real zeros. See also results of Edelman and Kostlan 5] on the same subject. Some 10 years later Erd s and O ord 7] proved that the mean number of real roots of a random polynomial of degree n with coe cients 1 is again 2 log n: This leads us to the following question: can we nd sequences ( i ) i2N with coe cients 1 whose corresponding polynomials P n i=0 i X i have O(log n) real roots, and are these sequences random in some sense? We introduce generalized Thue-Morse sequences in order to answer these questions.
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Introduction
Erd s and O ord 7] established the average number of real zeros of the n degree polynomial P n i=0 X i is equivalent to 2 log n. A natural question could then be to nd a sequence ( i ) i2N of 1 such that 1 N N?1 X n=0 (g n ) v 2 log N (1) where (g n ) is the number of real zeros of the polynomial g n (X) = P n i=0 i X i .
In a previous article 6] we tested the Thue-Morse sequence (" i ) i2N but unfortunately, as it turns out, we proved that (1) with f n (X) = P n i=0 " i X i .
In this paper we show the existence of families (" w;i ) i2N of ( 1)-sequences for which lim inf
where f w;n (X) = P n i=0 " w;i X i . These sequences have, to some extent, a similar structure to the Thue-Morse sequence. They can be obtained in a very similar way, by means of iteration of morphisms. So we called them generalized Thue-Morse sequences.
Before explaining this we introduce two useful notations. Let w be a word of length`on the alphabet f+; ?g and i 6 j be integers less thaǹ . Then i w j represents the factor of w beginning at letter i and nishing at letter j of w. In the next section we slightly modify the de nition of ' to get a wider family of sequences. The roots of f w;`k?1 (X) = Q k?1 h=0 P w X`h in 0; 1 are therefore If (4) To end up with this part, when w is ++ type its spectral measure is the Dirac mass 0 (x). If w is + ? + type, d w is 1=2 (x).
